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IMAGE PROCESSING APPARATUS 

BACKGROUND OF THE INVENTION 
The present invention relates to the technical field 
of a print system for outputting a print (photograph) on 
which an image recorded on a film or an image recorded by a 
digital camera is reproduced. More specifically, the 
present invention relates to an image processing apparatus 
capable of making an output image from the previous 
processing of an input image or an output image on a 
simultaneous print advantageously coincident with an output 
image obtained by reprocessing thereof or an output image 
on a reprint, in the print system. 

At present, most of images recorded on photographic 
films such as negative and reversal films (which are 
hereinafter referred to as "films") are printed onto light 
sensitive materials (photographic papers) by a technigue 
generally called "direct exposure" in which the light- 
sensitive materials are exposed with the light projected 
from the films. 

In contrast, printers that adopt digital exposure 
have recently been commercialized. In this "digital 
photoprinter" , the image recorded on a film is read 
photoelectrically and converted into digital signals, which 
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are subjected to various kinds of image processing to 
produce image data for recording purposes, a light 
sensitive material is scanned and exposed with recording 
light modulated in accordance with the image data, thereby 
recording a (latent) image which is then developed to 
produce a (finished) print. 

The digital photoprinter comprises basically a 
scanner (image reading apparatus) for allowing reading 
light to be incident on a film and reading light projected 
therefrom to thereby photoelectrically capture the image 
recorded on the film; an image processing apparatus for 
subjecting the image data read by the scanner or the image 
data sent from a digital camera or the like to 
predetermined processing, thereby obtaining image data for 
image recording, that is, setting exposure conditions; a 
printer (image recording apparatus) for recording a latent 
image by scanning and exposing a light-sensitive material 
with, for example, a light beam in accordance with the 
image data output from the image processing apparatus; and 
a processor (development apparatus) for subjecting the 
light-sensitive material having been exposed with the 
printer to development processing and for outputting 
(finished) prints on which the images are reproduced. 

In the digital photoprinter, since images can be 
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adjusted by image data processing using digitized image 
data, prints of high quality, which cannot be obtained by 
the conventional direct exposure, can be obtained by 
effectively executing the correction of dropouts and 
blocked-ups due to photography with rear light or an 
electronic flash, sharpening processing and the like. 

Further, in the digital photoprinter , the images 
recorded by a digital camera and the like also can be 
output as prints. 

Incidentally, as to images recorded on a film and 
image data recorded by a digital camera and output as 
prints, there are often made so-called reprints, on which 
images (frames) having been printed once are printed again 
and output, in response to the request of a customer for 
extra printing, not only in the digital photoprinter but 
also in other printers. 

In this case, unless correction is particularly 
instructed, it is required that the image of a print output 
previously (ordinarily, a print which is output in 
simultaneous printing) is in agreement with the image 
reproduced on a reprint. However, the color and the 
density of the image of a reprint is often different from 
those of the image of a previous print because an operator 
makes a different judgement or operation, about which a 
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complaint is often made from customers. 

SUMMARY OF THE INVENTION 
An object of the present invention is to solve the 
problem of the conventional art and to provide an image 
processing apparatus capable of stably reproducing an image 
whose color and density are similar to those of a 
simultaneous print or a previous print when a reprint is 
made in response to the request for extra prints and the 
like, in a print system for outputting prints on which 
images recorded on a photographic film or images recorded 
by a digital camera and the like are reproduced. 

To achieve the above object, the present invention 
provides an image processing apparatus, comprising: an 
image processing unit for performing image processing on an 
input image to produce an output image; a storing unit for 
respectively storing image-related information relating to 
at least one image processed by the image processing unit; 
a search unit for searching the storing unit in response to 
an instruction for reprocessing the input image and reading 
the image-related information previously stored in the 
storing unit; and a display unit for displaying a result of 
a search performed by the search unit, wherein the image 
processing unit performs reprocessing of the input image in 
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accordance with the image-related information that the 
search unit read in response to the instruction for 
reprocessing the input image. 

The phrase "reprocessing of the input image" as used 
in the present invention generally refers to reproducing 
again as a print image or reprinting an image obtained by 
recording a subject on a photographic film and having been 
reproduced as a print image upon development, or an image 
directly obtained by recording a subject with a digital 
camera and also having been reproduced as a print image 
upon recording, that is, after simultaneous printing is 
carried out. In the present invention however, this phrase 
also includes the case where prints are created again after 
reprinting is once or several times performed, which is 
also referred to as "reprinting". 

Further in the present invention, reproduction method 
of an image recorded on a photographic film or an image 
recorded with a digital camera as a print image may be of 
digital print type or analog print type. The former type 
obtains a reproduced image by exposing a light-sensitive 
material (so-called photographic paper) based on digital 
image data read from a photographic film with a scanner or 
digital image data directly obtained from a digital camera 
or the like, and developing the thus exposed material, 
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whereas the latter type obtains a reproduced image by 
direct exposure of a light-sensitive material (photographic 
paper) with an image of a photographic film and subsequent 
development . 

The reprocessing of the input image includes 
preferably reprinting of the input image from a 
photographic film or the input image taken with a digital 
camera which has been previously printed. 

The image-related information includes preferably 
search information for specifying the input image and 
contents of the image processing performed by the image 
processing unit. 

Preferably, the image-related information includes an 
image representing the input image as the search 
information for specifying the input image, the result of 
the search represented on the display unit is the image 
representing the input image, and the display unit 
represents the result of the search together with the 
output image obtained by reprocessing the input image. 

Preferably, the image processing apparatus further 
includes an instruction unit for instructing that the 
result of the search performed by the search unit is proper 
or improper, and when the instruction unit instructs that 
the result of the search is proper, the image processing 
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unit performs the image processing using the image-related 
information read by the search unit, whereas, when the 
instruction unit instructs that the result of the search is 
improper, the image processing unit performs the image 
processing using the input image obtained in the 
reprocessing . 

Preferably, the display unit represents a plurality of 
candidate images as the result of the search performed by 
the search unit and the instruction unit can select one of 
the plurality of candidate images. 

According to another embodiment of the present 
invention, there is also provided an image processing 
apparatus, comprising: an image processing unit for 
performing image processing on an input image to produce an 
output image; a storing unit for respectively storing 
image-related information relating to at least one image 
processed by the image processing unit; a notification unit 
for notifying that the storing unit does not have a 
sufficient capacity to store the image-related information, 
when the image-related information has such an amount as to 
exceed the capacity of the storing unit; a modification 
unit for performing, in response to a notification made by 
the notification unit to inform that the storing unit does 
not have a sufficient capacity to store the image-related 
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information, at least one of deleting the image-related 
information stored in the storing unit from older one, 
moving the image-related information to another storing 
device from older one, and selecting the image-related 
information to be deleted. 

Preferably, the storing unit has a processing region 
for storing the image-related information relating to a 
predetermined unit of images having been previously set and 
a storing region for storing the image-related information 
of an image which is processed prior to an image whose 
image-related information is stored in the processing 
region and the image-related information stored in the 
processing region is transferred to the storing region 
after the image processing of the predetermined unit of the 
images is finished; the notification unit notifies that the 
storing region of the storing unit does not have a 
sufficient capacity to store the image-related information, 
when the image-related information has such an amount as to 
exceed the capacity of the storing region; and the 
modification unit performs, in response to a notification 
made by the notification unit to inform that the storing 
region of the storing unit does not have a sufficient 
capacity to store the image-related information, at least 
one of deleting the image-related information stored in the 
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storing region from older one, moving the image-related 
information to another storing device, and selecting the 
image-related information to be deleted. 

Preferably, the predetermined unit is a unit in terms 
of time or data volume. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of an embodiment of a 
digital photoprinter making use of an image processing 
apparatus of the present invention; 

FIG. 2A shows a conceptual view of a scanner mounted 
on the digital photoprinter shown in FIG. 1; 

FIG. 2B shows a conceptual view of an image sensor in 
the digital photoprinter shown in FIG. 1; and 

FIG. 3 is a block diagram of an embodiment of the 
image processing apparatus in the digital photoprinter 
shown in FIG. 1. 

DETAILED DESCRIPTION OF THE INVENTION 
The image processing apparatus of the present 
invention will be described below in detail with reference 
to preferable embodiments shown in the accompanying 
drawings . 

FIG. 1 shows a block diagram of an exemplary digital 



10 

photoprinter making use of the image processing apparatus 
of the present invention. 

Note that the image processing apparatus of the 
present invention can be preferably used not only in the 
digital photoprinter but also in a conventional direct 
exposure type photoprinter (analog photoprinter) which 
prints images on a photographic paper with light projected 
from a film. 

That is, images to be processed by the image 
processing apparatus of the present invention may be 
various kinds of image data obtained by photoelectrically 
reading images (including recorded scenes) or original 
images recorded on a film or the like (light projected or 
reflected therefrom) . 

The digital photoprinter generally indicated by 10 in 
FIG. 1 (hereinafter simply referred to as the "photoprinter 
10") basically comprises a scanner (image reading 
apparatus) 12 which reads the image recorded on a film F 
photoelectrically; an image processing apparatus 14 which 
performs image processing of the thus read image data 
(image information) to produce output image data, and which 
allows the manipulation, control and otherwise of the 
photoprinter 10 in its entirety; and a printer 16 which 
exposes a light-sensitive material (photograph paper) 
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imagewise with optical beams modulated in accordance with 
the image data sent from the image processing apparatus 14, 
develops the exposed material and outputs it as a 
(finished) print. 

Connected to the image processing apparatus 14 are a 
manipulating unit 18 having a keyboard 18a and a mouse 18b 
to enter (set) various conditions, to select and issue a 
command for a specific processing step and to enter 
commands for color/density correction and the like, as well 
as a display unit 20 which displays the image read with the 
scanner 12, various kinds of manipulative instructions, and 
screens on which various conditions are set and/or 
registered. 

The scanner 12 is an apparatus for reading the image 
recorded on the film F or the like photoelectrically . It 
comprises an illuminant 22, a variable diaphragm 24, a 
diffuser box 28 with which the reading light incident on 
the film F is made uniform on the plane of the film F, an 
imaging lens unit 32, an image sensor 34 which has line CCD 
sensors corresponding to the reading of respective R (red) , 
G (green) and B (blue) images, an amplifier 36 and an A/D 
(analog to digital) converter 38. 

The photoprinter 10 has dedicated carriers which can 
be selectively mounted on the housing of the scanner 12 
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depending upon such factors as the type and size of films, 
for example, films for an Advanced Photo System and 
negative (or reversal) films of 135 size, the physical form 
of the films, e.g. whether they are a strip or a slide. By 
replacing carriers, the photoprinter 10 is capable of 
handling and processing various kinds of films. An image 
recorded on the film (or the frame thereof) is transported 
to a predetermined reading position by the carrier and is 
used for print creation. 

In the scanner 12, when the image recorded on the 
film F is read, light emitted from the illuminant 22 is 
adjusted in quantity through the variable diaphragm 24, 
then is incident on the film F which is held at the 
predetermined reading position by a carrier, and passes 
therethrough to produce projected light which carries the 
image recorded on the film F. 

As shown in FIG. 2A, the carrier 30 includes 
transport rollers pairs 30a and 30b, which are located on 
opposite sides of the predetermined reading position, and a 
mask 40 having a slit 40a. The mask 40 is located at a 
position corresponding to the reading position where the 
light projected from the film F is defined to a preset slit 
shape. The slit 40a extends in the direction (main 
scanning direction) in which the line CCD sensors extend, 
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and the transport roller pairs 30a and 30b transport the 
film F with its lengthwise direction in agreement with an 
auxiliary scanning direction which is perpendicular the 
main scanning direction) while holding the film F at the 
predetermined reading position. 

The film F is illuminated with the reading light, 
while being held at the reading position by the carrier 30 
and transported in the auxiliary scanning direction. 
Consequently, the film F is subjected to two-dimensional 
slit scan with the reading light that passed through the 
slit 40a extending in the main scanning direction, 
whereupon the image recorded on each frame of the film F is 
read. 

A magnetic recording medium is formed on a film for 
the Advanced Photo system, and the carrier 30 corresponding 
to the film (cartridge) of the Advanced Photo System 
includes magnetic heads 42 to record information on the 
magnetic recording medium and read recorded information 
therefrom. The information recorded on the magnetic 
recording medium of the film is read by the magnetic heads 
42 and transmitted to the image processing apparatus 14 or 
the like. Further, the information from the image 
processing apparatus 14 or the like is transmitted to the 
carrier 30 and recorded on the magnetic recording medium of 
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the film F by the magnetic heads 42. 

The carrier 30 also includes a code reader 44 to read 
bar codes which are optically recorded on the film such as 
a DX code, expanded DX code, FNS code and the like and 
various kinds of information optically recorded thereon. 
The various kinds of information read by the code reader 4 4 
is transmitted to the image processing apparatus 14 or the 
like. 

As described above, the reading light passes through 
the film F held by the carrier 30 and is projected 
therefrom. The image-carrying projected light is processed 
with the imaging lens unit 32 and forms a focused image on 
the light receiving plane of the image sensor 34. 

As shown in FIG. 2B, the image sensor 34 is a so- 
called 3-line color CCD sensor comprising a line CCD sensor 
34R for reading an R image, a line CCD sensor 34G for 
reading a G image, and a line CCD sensor 34B for reading a 
B image. The respective line CCD sensors extend in the 
main scanning direction. The light projected from the film 
F is separated into the three primary colors R, G and B by 
means of the image sensor 34 and read photoelectrically . 

The output signals from the image sensor 34 are 
amplified by the amplifier 36, converted to digital signals 
by the A/D converter 38 and thereafter sent to the image 
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processing apparatus 14 . 

The scanner 12 reads the image recorded on the film F 
twice. That is, the scanner 12 carries out prescan for 
reading the image at a low resolution and fine scan for 
obtaining the output data of an output image. 

The prescan is carried out under prescan reading 
conditions which are set to read the images of the entire 
film F to be read by the scanner 12 so that the image 
sensor 34 can read the images as input images without being 
saturated. In contrast, the fine scan is carried out under 
fine scan reading conditions that are set from prescan data 
for each image (frame) so that the image sensor 34 is 
saturated at a slightly lower density than the minimum 
density of each image (frame) . Therefore, the output 
signals in the prescan and the fine scan have different 
resolutions and output levels even in the same image. 

It should be noted that the scanner in the present 
invention is by no means limited to a type that relies upon 
the slit scan described above but that it may make use of 
areal exposure by which the entire surface of the image in 
one frame is read at a time. In this case, for example, an 
area CCD sensor is used, a device for inserting R, G and B 
color filters is interposed between the illuminant 22 and 
the film F, and the image recorded on the film F is read 
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with the area CCD sensor so as to separate the image to the 
three primary colors by sequentially inserting the 
respective color filters. 

As described above, the output signals (image data) 
from the scanner 12 are supplied to the image processing 
apparatus 14 according to the present invention. 

Note that the image processing apparatus 14 of the 
present invention may receive not only the images of the 
film F read with the scanner 12, but also image data from 
various kinds of image data supply sources such as various 
image reading apparatus for reading the images of a 
reflecting document, imaging devices such as a digital 
camera, a digital video camera, and the like, a 
communication network such as a LAN (Local Area Network) , a 
computer communication network or the like, image data 
storing devices including media (recording media) such as a 
memory card, an MO disk (magneto-optical recording medium) , 
a photo CD and the like, and subject the thus received 
image data to the following processing. 

FIG. 3 shows a block diagram of the image processing 
apparatus 14. As shown in FIG. 3, the image processing 
apparatus 14 (hereinafter, simply referred to as 
"processing apparatus 14") comprises a data processing 
section 46, a Log converting section 48, a prescan (frame) 
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memory 50, a fine scan (frame) memory 52, a prescan 
processing section 54, a fine scan processing section 56, 
and a condition setting section 58. 

FIG. 3 mainly shows the sites which are related to 
image processing. In addition to the components shown in 
FIG. 3, the processing apparatus 14 includes a CPU which 
controls and manages the photoprinter 10 in its entirety 
including the processing apparatus 14, a memory which 
stores the information necessary for the operation of the 
photoprinter 10, a device for determining the aperture 
value of the variable diaphragm 24 and the storage time of 
the CCD sensor 34, and so forth. Further, the manipulating 
unit 18 and the display unit 20 are connected to the 
respective sections through the CPU and the like (CPU bus) . 

First, the, R, G and B signals, which are output from 
the scanner 12, are subjected to predetermined processing 
steps such as DC offset correction, darkness correction, 
shading correction and the like in the data processing 
section 4 6 and converted into digital image data by the Log 
converting section 48. Then, prescan (image) data is 
stored in the prescan memory 50 and the fine scan (image) 
data is stored in the fine scan memory 52, respectively. 

The prescan data stored in the prescan memory 50 is 
processed with the prescan processing section 54 to produce 
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image data corresponding to an image to be represented on 
the display unit 20, whereas the fine scan data stored in 
the fine scan memory 52 is processed with the fine scan 
processing section 56 to produce image data corresponding 
to an image to be output from the printer 16. 

The prescan processing section 54 includes an image 
processing subsection 62 and a signal converting subsection 
64. On the other hand, the fine scan processing section 56 
includes an image processing subsection 66 and a signal 
converting subsection 68 . 

The image processing subsection 62 (hereinafter, 
referred to as "processing subsection 62") of the prescan 
processing section 54 and the image processing subsection 
66 (hereinafter, referred to as "processing subsection 66") 
of the fine scan processing section 56 subject the image 
(image data) read with the scanner 12 to image processing 
in accordance with the setting made in the condition 
setting section 58 which will be described later in detail. 
Both the processing subsections basically carry out the 
same processing except that the image data to be processed 
have different pixel densities. 

The processing subsections 62 and 66 execute various 
kinds of known image processing steps including at least 
one of, for example, gray balance adjustment, gradation 
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adjustment, density adjustment, electronic magnification 
processing, sharpness processing, graininess suppressing 
processing, dodging (provision of dodging effect in a 
direct exposure type photoprinter by the compression of 
image data performed while maintaining intermediate 
gradation) , geometrical deformation correction, marginal 
luminosity correction, red-eye correction, special 
finishing such as soft focus finishing, monochrome 
finishing, and the like. 

These processing steps may be performed by any known 
methods and can be executed by appropriate combinations of 
processing steps carried out with algorithm, an adder, a 
subtracter, a LUT (look-up table) , matrix (MTX) operation, 
a filter, and the like. 

As examples, the gray balance adjustment, the density 
adjustment and the gradation adjustment are performed by a 
method using a LUT which is constructed in accordance with 
image characteristic quantities and the saturation 
adjustment is carried out by a method using a MTX 
operation. Further, the sharpness processing is carried 
out in such a manner that an image is divided into 
frequency components, luminance signals obtained from 
intermediate and high frequency components are multiplied 
by a sharpness gain (sharpness correction coefficient) and 
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resulting luminance information is added to a low frequency 
component . 

The signal converting subsection 64 of the prescan 
processing section 54 is a site where the image data having 
been processed with the processing subsection 62 is 
converted by 3D ( 3-dimension) - LUT or the like, thereby 
producing image data corresponding to an image to be 
represented on the display unit 20. 

In contrast, the signal converting subsection 68 of 
the fine scan processing section 56 is a site where the 
image data having been processed with the processing 
subsection 66 is converted with the 3D-LUT or the like into 
image data corresponding to an image to be recorded by the 
printer 16 to which the converted image data is supplied. 

The processing conditions in both the converting 
subsections 64, 68 are set by the condition setting section 
58. 

The image processing steps carried out by the prescan 
processing section 54 and the fine scan processing section 
56 and the processing conditions employed therein are set 
by the condition setting section 58. 

The condition setting section 58 includes a set-up 
subsection 70, a key correcting subsection 74 and a 
parameter coordinating subsection 76. Further, an image- 
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related information storing unit 78 (hereinafter, referred 
to as "storing unit 78") is connected to the parameter 
coordinating subsection 76 and a notifying unit 80 is 
connected to the storing unit 78. 

It is ordinarily at the time when so-called 
simultaneous prints are created that image-related 
information is stored in the storing unit 78. Thus, the 
prints created at the time the image-related information is 
stored is referred to as "simultaneous prints" and prints 
that are created afterward are referred to as "reprints". 
The image-related information may of course be stored in 
the storing unit 78 during the previous reprinting to be 
used in the subsequent reprinting. That is, in the present 
invention, the image-related information is stored in the 
storing unit 78 during the previous printing such as 
simultaneous printing or previous reprinting, and is used 
during the subsequent printing such as first reprinting or 
subsequent reprinting. The following description is 
however directed to the case where simultaneous printing 
precedes reprinting. 

The set-up subsection 70 determines the reading 
conditions for fine scan, the contents and conditions for 
image processing in the prescan processing section 54 and 
the fine scan processing section 56, and the like. 
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Specifically, when the simultaneous prints are 
created, the set-up subsection 70 constructs density 
histograms and calculates image characteristic quantities 
such as average density, specified % point value in 
frequency of the density histograms such as highlight 
(minimum density) , shadow (maximum density) and the like, 
LATD (large area transmission density) , maximum and 
minimum density values of the histograms, and the like. 
Then, the set-up subsection 70 sets the reading conditions 
for fine scan as described above, determines the image 
adjustment steps and the sequence of the steps to be 
executed from the various kinds of image processing steps 
in accordance with the density histograms, the image 
characteristic quantities, instructions from an operator 
and the like, and further calculates respective image 
processing conditions as well as the conversion conditions 
in the signal converting subsection 68 and the like and 
supplies them to the parameter coordinating subsection 76. 

On the other hand, when the reprints are created, the 
set-up subsection 70 constructs density histograms and 
calculates image characteristic quantities as in the case 
of the simultaneous prints, thereby setting the reading 
conditions for fine scan. In addition, the set-up 
subsection 70 basically uses the image-related information 
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of the frames to be reprinted that the parameter 
coordinating subsection 76 read out of the storing unit 78 
to thereby reproduce the processing in simultaneous 
printing executed by the fine scan processing section 56. 
The thus reproduced processing is supplied to the parameter 
coordinating subsection 76. 

Note that when the print conditions and the like in 
the simultaneous print are different from those in the 
reprint, the image processing conditions and the like in 
the reprint may be altered as necessary. For example, when 
conditions relating to an image structure is different such 
as when a print size and a resolution are different, 
processing conditions for image adjustment which relate to 
the image structure, for example, the parameters and the 
like of the sharpness processing, the graininess 
suppressing processing and the like are altered 
accordingly . 

Further, irrespective of whether the print is a 
simultaneous print or a reprint, the set-up subsection 70 
is not limited to the case where the processing conditions 
are calculated only from the image data of the frames for 
which prints are created, and it may set the processing 
conditions using not only the image data of the frames of 
interest, but also, for example, the image data of all 
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frames of a film and the image data of a plurality of 
frames processed previously. 

The key correcting subsection 74 calculates the 
amounts of adjustment of the image processing conditions in 
accordance with the instructions for color adjustment, 
density adjustment, contrast (gradation) adjustment and the 
like which are input with the keyboard 18a and the mouse 
18b of the manipulating unit 18 and supplies them to the 
parameter coordinating subsection 76. 

The parameter coordinating subsection 7 6 receives the 
image processing conditions and the like calculated by the 
set-up subsection 70, sets them to the predetermined sites 
of the prescan processing section 54 and the fine scan 
processing section 56, and further adjusts the image 
processing conditions set to the respective sites in 
accordance with the amounts of adjustment calculated by the 
key correcting subsection 74 and the like. 

Further, in the simultaneous print, after processing 
for a frame of interest is finalized, the parameter 
coordinating subsection 76 sends the image-related 
information of the frame to the storing unit 78. Then, in 
the reprint, the parameter coordinating subsection 76 
searches the storing unit 78 and reads the image-related 
information of the frame for which a reprint is created and 
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displays the result of the search on the display unit 20 
and further supplies necessary information to predetermined 
sites such as the set-up subsection 70 and the like. The 
above point will be described later in detail. 

As described above, the storing unit 78 is connected 
to the set-up subsection 70 to store the image-related 
information of the frame (the frame processed with the 
processing apparatus 14) for which a print was created 
previously. 

Further, the notifying unit 80 is connected to the 
storing unit 78 to notify that the capacity of the storing 
unit 78 is insufficient to store additional new image- 
related information. The notifying unit 80 will be 
described later in detail. 

In the present invention, the image-related 
information (image-related information data) is, for 
example, information for searching or specifying a frame 
(image) of interest (hereinafter, referred to as "search 
information") and at least one of the information of the 
processing applied to the frame (image) and the image data 
of the frame. 

The search information is information for identifying 
or specifying the frame of interest, and includes, for 
example, film information for identifying the film F and 
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frame ID information such as a frame number and the Like. 

Exemplified as the frame ID information are the 
identification information of the film F such as a type and 
manufacturer of the film, and the like, bar codes recorded 
on the film F such as a DX code and the like, customer 
identifying information, the identifying information of the 
photoprinter 10, the date on which a print is created or on 
which image processing is carried out, a frame number, 
various kinds of information on a back print, and the like. 
Since the film F of the Advanced Photo System has an ID 
number allocated to each cartridge, it can be used. The ID 
number and the frame member are magnetically recorded on 
the film F and also written on the cartridge and an index 
print . 

The search information only need be supplied to the 
parameter coordinating subsection 76 by inputting it 
through the keyboard 18a or the mouse 18b or by reading the 
barcode, the magnetic information and the like with the 
scanner 30 when simultaneous prints or reprints are 
created. 

In the present invention, the frame search 
information is not limited to the frame ID information and 
various kinds of information may be used. 

Preferably used as the search information are, for 



27 

example, the image characteristic values of the image of 
the frame, specifically the image characteristic quantities 
calculated by the set-up subsection 70 and the information 
of density histograms, the image characteristic quantities 
of respective blocks when an image is divided into the 
blocks and the information of the density histograms of the 
blocked images, a low resolution image such as a thinned- 
out image, a thumb nail image, and the like. 

The search information only need be calculated in the 
set-up subsection 70 for example, from the image data 
obtained by prescan or fine scan image reading when 
simultaneous prints or reprints are created and supplied to 
the parameter coordinating subsection 76. 

Further, the compressed image (compressed image data) 
of the frame of interest also can be preferably used as the 
search information. A method of image compression is not 
particularly limited. Although various kinds of known 
image compression methods such as Flash Pix, JPEG and the 
like can be used, the following method is exemplified as a 
preferable method. 

In the compression method, first, a prescanned image 
is thinned out and index images of, for example, 72 * 48 
pixels is created and preferably set up so that the average 
values of the thus created index images are made equal to 
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each other. 

Then, the index images are converted from R, G and B 
image data into Y, Columnar body, y and Cr image data (YCC 
images) by a known method. 

Each of the thus created YCC images is divided into a 
plurality of blocks. When, for example, the size (number 
of pixels) of one block is 8 * 8 pixels, the index image is 
divided into 9><6 blocks in the above 72 * 48 pixels. 

Subsequently, the pixels f (x, y) of each block is 
subjected to DCT (discrete cosine transformation) and the 
space frequency F (u, v) of the YCC image is determined and 
used as a compressed image. 

F(u,v) = 1/4 * C (u) C (v) [SSf (x, y) cos ( (2x+l) 
uk /16) cos ( (2y+l) V7C/16)] 

The two summation symbols 2 in the above formula are 
applied to x and y, respectively, wherein x = 0 to 7 and Y 
= 0 to 7. Further, when z = 0, C(z) = 1 (2 1/2 ) . 

When the image characteristic quantities and the 
compressed image as described above are used as the search 
information, the same information of one or a plurality of 
frames which were processed prior to the frame of interest 
also may be used as the search information. The search 
accuracy of image-related information can be thus enhanced. 

The search information is described in detail in the 
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specification of commonly assigned Japanese Patent 
Application No. 10-152783 and the image compression method 
is described in detail in the specification of commonly 
assigned Japanese Patent Application No. 10-333602. 

Processing information as the image-related 
information is for reproducing the processing of the same 
image (image data) as that used in the simultaneous print, 
and the information includes the contents of image 
processing such as a type of applied image processing, a 
sequence of image processing steps, image processing 
conditions of each image processing step (including 
parameters and relating data) , and the like. 

The image processing conditions may be any 
information so long as it can reproduce the image 
processing conditions in the simultaneous print, and 
specifically exemplified as the image processing conditions 
are a LUT and an arithmetic operation formula created for 
image processing, a predetermined coefficient applied to 
image processing, and the like. For example, storing a 
LUT, a MTX operation formula and a coefficient suffices for 
the image processing such as the gray balance adjustment 
and the like which is processed by the LUT, the image 
processing such as the saturation correction which is 
processed by the MTX operation and the processing such as 
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the sharpness processing which is set by the coefficient 
(gain) , respectively. 

Further, the image data processed with the fine scan 
processing section 56, the compressed image thereof and the 
like also can be used as the image-related information in 
place of the image data processing information. 

Note that they also can be used as the search 
information . 

The storing unit 78 for storing the image-related 
information is not particularly limited and various kinds 
of devices can be used. 

For example, a hard disc or database built in or 
connected to the processing apparatus 14 and various types 
of recording media such as a floppy disc, a magneto-optic 
recording medium and the like are exemplified as the 
storing unit 78. Further, the photoprinter 10 may be 
connected to external database through a communication 
system such as a computer communication network or the 
like. The magnetic recording medium formed on a film of 
the Advanced Photo System may be used, if it allows for 
capacity. Otherwise, an IC memory may be mounted on a 
cartridge or a Patrone and used as the storing unit 78. 

When the recording medium is used as the storing unit 
78, it may be managed by a laboratory or delivered to a 
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customer when simultaneous prints are created so that the 
customer can present it to the laboratory upon request for 
reprints . 

As described above, the image data processed with the 
prescan processing section 54 of the processing apparatus 
14 is sent to the display unit 20 and the image data 
processed with the fine scan processing section 56 is sent 
to the printer 16, respectively. 

The printer 16 includes a printer (exposing device) 
for exposing a light-sensitive material (photographic 
paper) in accordance with the supplied image data to record 
a latent image thereon and a processor (development device) 
for subjecting the exposed light-sensitive material to 
predetermined processing and outputting it as a print. 

In the printer 16, after a light-sensitive material 
is for example cut to a print length, a back print is 
recorded thereon. Then, three kinds of light beams for R, 
G and B exposures are modulated in accordance with the 
image data output from the processing apparatus 14 and 
deflected in the main scanning direction as well as the 
light-sensitive material is transported in the auxiliary 
scanning direction perpendicular to the main scanning 
direction, whereby the light-sensitive material is two- 
dimensionally scanned and exposed and sent to the processor 
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after the latent image is recorded thereon. The processor 
having received the light-sensitive material carries out 
predetermined wet-type development processing such as color 
development, bleach-fix, rinsing and the like, and drying 
to produce prints. Then, the prints are sorted and stacked 
in a predetermined unit such as one film or the like. 

The image processing apparatus of the present 
invention will be described below in more detail by 
explaining the operation of the photoprinter 10. 

First, a case of simultaneous printing will be 
described. 

In the simultaneous printing, an operator who creates 
prints from the film F, mounts a carrier adapted for the 
film F at a predetermined position of the scanner 12, sets 
the film F to the carrier, and instructs to start print 
creation after he or she inputs the size of the prints to 
be created and other various kinds of information set as 
the image-related information, or inputs necessary 
instruction, selection or setting. 

With this operation, the aperture value of the 
variable diaphragm 24 of the scanner 12 and the like are 
set in accordance with the reading conditions for prescan. 
Thereafter, the carrier 30 transports the film F in the 
auxiliary scan direction at a prescan speed. Thus, the 
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film F is slit scanned at a predetermined reading position 
as described above and projected light forms a focused 
image on the image sensor 34 so that the image recorded on 
the film F is decomposed to R, G and B and 
photoelectrically read. 

Further, when the film F is transported by the 
carrier 30, the DX code and the magnetic information 
recorded on the film F are read and sent to various 
sections of the processing apparatus 14. 

Among the information obtained by the above 
manipulation, the information set as the image-related 
information is sent to the parameter coordinating 
subsection 76. 

Note that the prescan and the fine scan may be 
carried out for each frame or may be continuously carried 
out for all the frames or for each predetermined number of 
frames. Alternatively, the prescan may be continuously 
carried out for all the frames or for each predetermined 
number of frames, whereas the fine scan for each frame or 
for each predetermined less number of frames than that in 
the prescan. For the sake of simplification, the following 
typical example is directed to the case where prescan and 
fine scan are performed for each frame. 

The output from the image sensor 34 is amplified with 
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the amplifier 36 and converted into a digital signal by the 
A/D converter 38. Then, the digital signal is sent to the 
processing apparatus 14 and subjected to predetermined 
processing such as offset correction and the like in the 
data processing section 46. Thereafter, the thus processed 
signal is converted into digital image data by the Log 
converting section 48 and stored in the prescan memory 50. 

When the prescanned data is stored in the prescan 
memory 50, the set-up subsection 70 reads out it and 
creates density histograms and calculates image 
characteristic quantities, as mentioned above. Based on 
the results obtained, the set-up subsection 70 sets the 
reading conditions for fine scan such as the aperture value 
of the variable diaphragm 24 and the like. The thus set 
conditions are supplied to the scanner 12. 

The set-up subsection 70 further selects image 
processing steps to be executed in the frame (image) of 
interest in accordance with the density histograms, the 
image characteristic quantities and the instructions from 
the operator, determines the sequence of the image 
processing steps to be executed and calculates the image 
processing conditions (signal conversion conditions) of the 
respective image processing steps. The thus set image 
processing conditions are sent to the parameter 
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coordinating subsection 76 and set to the predetermined 
locations (hardware) of the prescan processing section 54 
and the fine scan processing section 56. 

The image characteristic quantities and the like 
which are set as the image-related information are sent to 
the parameter coordinating subsection 76. 

When the image processing conditions are set to the 
prescan processing section 54 in the execution of a 
qualification, prescan data is read from the prescan memory 
50 and subjected to image processing in accordance with the 
image processing conditions set in the processing 
subsection 62. Then, the resultant prescan data is 
supplied to the signal converting subsection 64 and 
converted into display image data adapted for the 
representation on the display unit 20 so that a prescanned 
image is represented on the display unit 20 as a simulation 
image . 

The operator confirms (qualifies) the image while 
looking at the image on the display unit 20 and adjusts 
color, density, gradation and the like using the adjustment 
keys set on the keyboard 18a and the like when necessary. 

Adjustment signals are sent to the key correcting 
subsection 74. The key correcting subsection 74 calculates 
an amount of correction of the image processing conditions 



36 

in accordance with the input thereto and sends it to the 
parameter coordinating subsection 76. The parameter 
coordinating subsection 76 corrects the image processing 
conditions set to the processing subsections 62 and 66 in 
accordance with the amount of correction sent thereto. 
Therefore, the image represented on the display unit 20 
also changes in accordance with the input by the operator. 

When the operator determines that the image 
represented on the display unit 20 is proper 
(qualification: OK) , he or she indicates that the image is 
proper using the keyboard 18a or the like. 

With this operation, the processing of the image data 
is finalized and fine scan is started. That is, the 
reading conditions for fine scan, in which the aperture 
value of the variable diaphragm 24, and the like are set by 
the scanner 12, are set as well as the carrier 30 
transports the film F at a fine scan speed. 

Note that when the qualification is not carried out, 
the processing is finalized at the time the image 
processing conditions have been set to the fine scan 
processing section 56 by the parameter coordinating 
subsection 76 and then the fine scan is started. It is 
preferable whether the qualification is to be carried out 
or not can be selected as a mode. 
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The fine scan is carried out similarly to the prescan 
except that the reading conditions set for the fine scan 
are employed. The output signal from the image sensor 34 
is processed by the amplifier 36 and the A/D converter 38, 
further processed by the data processing section 46 of the 
processing apparatus 14, and converted in the Log 
converting section 48 into fine scan data, which is sent to 
the fine scan memory 52. 

When the fine scan data is sent to the fine scan 
memory 52, it is read by the fine scan processing section 
56 and subjected to image processing under the finalized 
image processing conditions in the processing subsection 
66. Then, the resultant fine scan data is converted in the 
signal converting subsection 68 into output image data, 
which is output to the printer 16, where a print on which 
the image data is reproduced is created. 

On the other hand, when the set image-related 
information is entirely available, the parameter 
coordinating subsection 76 uses it as the image-related 
information of a frame of interest and supplies at a 
predetermined timing the size of the image-related 
information and the image-related information to the 
notifying unit 80 and the storing unit 78, respectively. 
How the image-related information is supplied to the 
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storing unit 78 will be described later in detail. 

Note that when a compressed image and the like are 
used as the image-related information, the image may be 
compressed in the corresponding sites that the illustrated 
processing apparatus 14 has, as exemplified by the set-up 
subsection 70, the parameter coordinating subsection 76 or 
the like. Otherwise, an image compressing section may be 
independently provided. 

Further, an upper limit may be set for the size (data 
size) of the image-related information, and when the size 
exceeds the upper limit, the information may be deleted 
from, for example, the one of lower importance. The upper 
size limit of the image-related information may be made 
variable so that it can be appropriately set. 

In the print system to which the image processing 
apparatus of the present invention is applied, the timing 
at which the image-related information is stored in the 
storing unit 78 is not limited to the time the simultaneous 
printing is carried out. Thus, when a customer complaining 
about the images on simultaneous prints requests reprinting 
with the instruction for color and density processing or 
when a print of a frame whose image processing information 
is not stored is to be created, the image processing 
information and the like to be used may be stored as the 
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image-related information. 

In contrast, in the photoprinter 10, reprinting is 
basically performed as described below. 

When the operator is requested to create reprints for 
a film F, he or she mounts a carrier 30 adapted for the 
film F on the scanner 12 and loads the film F in the 
carrier 30. Then, necessary information including input 
information to indicate reprinting, print conditions such 
as a frame for which a reprint is to be created, a print 
size and the like, image-related information having been 
set, and the like is input using the keyboard 78a or the 
like, and print start is instructed. 

With this operation, the carrier 30 transports the 
film F so that the frame for which the reprint is to be 
created is located at a reading position, prescan is 
started, and necessary information is sent to the parameter 
coordinating subsection 7 6 and the like. 

The prescan is performed as in simultaneous printing. 
That is, under the prescan reading conditions, the 
projected light from the film F forms a focused image on 
the image sensor 34 and an output signal is amplified by 
the amplifier 36 and converted into a digital signal by the 
A/D converter 38. The digital signal is processed in the 
data processing section 4 6 and the Log converting section 
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48 to produce prescan data, which is stored in the prescan 
memory 50. 

Then, in the embodiment under consideration, the 
prescanned image of the frame for which the reprint is to 
be created is preferably represented on the display unit 20 
in the same manner as in simultaneous printing. Note that 
the prescanned image need not be subjected to image 
processing at the time. 

Further, when the film F is transported, the 
information such as a DX code and the like which is 
recorded on the film F is read with the carrier 30 as in 
simultaneous printing and necessary information such as 
image-related information and the like is sent to the 
parameter coordinating subsection 7 6 and the like. 

When necessary information is available, the 
parameter coordinating subsection 76 searches the storing 
unit 78 using the image-related information (search 
information) , selects a frame which is assumed to the same 
as the frame for which the reprint is to be created 
(candidate frame) , and reads the image-related information 
thereof. Necessary information is then supplied to the 
signal converting subsection 64 and displayed. 

When information (image data) capable of image 
display as in a compressed image, a thinned-out image, a 
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related information, the image of a candidate frame can be 
displayed after necessary processing such as decompression 
and the like is performed. Whereas, when the image-related 
information is other than the above information, 
information from which the operator can identify the frame 
of interest is displayed such as a date of simultaneous 
printing, a customer's name, a frame number, a film type 
and the like. 

Since the prescanned image of the frame for which the 
reprint is to be created is represented on the display unit 
20 in the embodiment under consideration, it is preferable 
to display the candidate frame adjacently. 

A candidate frame may be used, but a plurality of 
frames may be selected as candidates to be displayed in the 
order of candidates having higher possibility for frame 
identicalness . When a search is performed with a high 
accuracy, it is preferable to select one frame or a few 
frames. Further, the number of frames to be selected as 
candidates may be suitably set. 

When a plurality of frames are selected as 
candidates, all the frames may be displayed at the same 
time or one or some frames may be sequentially displayed in 
the order of more desired candidates by the manipulation of 
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the operator. 

The operator selects or specifies the same frame as 
the frame for which the reprint is to be created from the 
searched frames while looking at the representation on the 
display unit 20 and instructs the selected or specified 
frame. When the same frame as the frame for which the 
reprint is to be created is not represented, the search is 
not properly performed. Thus, the operator instructs it. 

The above instructions are input to the parameter 
coordinating subsection 76. 

When the reprint is created from the film F of the 
Advanced Photo System and the ID number and the frame 
number are used as image-related information, if the image- 
related information of the frame is already stored in the 
storing unit 78, the image-related information of the frame 
for which the reprint is to be created can be substantially 
reliably read out by searching. Accordingly, the candidate 
frames need not be ranked or displayed. 

Further, different image-related information (in 
particular, search information) may be used for the film F 
of the Advanced Photo System and an ordinary film such as a 
film of 135 size and the like. 

When the same frame as the frame for which the 
reprint is to be created is instructed from the searched 
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frames (search is properly performed) , the parameter 
coordinating subsection 76 supplies necessary information, 
for example, image processing information selected from the 
image-related information of the frame to the set-up 
subsection 70. 

On the other hand, the set-up subsection 70 
constructs density histograms and calculates image 
characteristic quantities from the prescan data in the same 
manner as in simultaneous printing, sets the reading 
conditions for fine scan and supplies them to the scanner 
12. Further, the set-up subsection 70 sets processing steps 
from the calculated image characteristic quantities and the 
like, and the image-related information sent from the 
parameter coordinating subsection 7 6 so that the image data 
processing steps performed by the fine scan processing 
section 56 in simultaneous printing can be reproduced, that 
is, so that the same image processing steps (including the 
processing step in the signal converting subsection 68) can 
be carried out under the same conditions in the same order. 
Then, the set-up subsection 70 supplies the processing 
steps to the parameter coordinating subsection 76. 

The parameter coordinating subsection 76 sets the 
image processing conditions and the like supplied thereto 
at a predetermined location of the fine scan processing 
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section 56. 

When the search is properly performed in reprinting, 
the image data processing is finalized by setting the image 
processing conditions to the fine scan processing section 
56 and the fine scan is started. Otherwise, it is needless 
to say that qualification may be carried out as in 
simultaneous printing when necessary. 

On the other hand, when the search is improperly 
carried out, image processing and the like are carried out 
as in simultaneous printing. 

That is, the parameter coordinating subsection 76 
instructs to the set-up subsection 70 that image processing 
is to be carried out as in simultaneous printing. The set- 
up subsection 70 sets the reading conditions for fine scan 
as in simultaneous printing, sets the processing contents 
from the prescan data, and supplies them to the parameter 
coordinating subsection 76. When the image processing 
conditions and the like are set to the prescan processing 
section 54 by the parameter coordinating subsection 76, the 
prescanned image is represented on the display unit 20, and 
the qualification is carried out. The processing steps are 
finalized when the qualification is OK, and the fine scan 
is started. 

The fine scan is performed basically in the same 
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manner as in simultaneous printing. That is, in the 
scanner 12, under the supplied reading conditions for fine 
scan, the output signal from the image sensor 34 is 
amplified with the amplifier 36 and converted into a 
digital signal by the A/D converter 38. Then, the digital 
signal is processed by the data processing section 46 of 
the processing apparatus 14, and converted in the Log 
converting section 48 into fine scan data, which is sent to 
the fine scan memory 52 and stored therein. 

Subsequently, the fine scan data is read from the 
fine scan memory 52, processed under the processing 
conditions set by the processing subsection 66, converted 
into output image data by the signal converting subsection 
68 and output to the printer 16, whereby a print on which 
the output image data is reproduced, is output. 

Note that when the image data having been processed 
by the fine scan processing section 56 and the compressed 
image of the image data (when it is reversible) are stored 
as the image-related information in the present invention, 
if the search is properly carried out, a reprint may be 
created using the image data stored as the image-related 
information and decomposed image data, without performing 
the fine scan. 

The image reproduced on the reprint when the search 
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has been properly carried out is basically an image which 
has been subjected to the same image data processing as 
that of the simultaneous print under the same processing 
conditions as those of the simultaneous print. Therefore, 
the color and the density of the image of the reprint are 
preferably in agreement with those of the image of the 
simultaneous print. 

As described above, in the photoprinter 10 making use 
of the present invention, when the simultaneous print and 
the like are created, the image-related information of 
respective frames is transferred from the parameter 
coordinating subsection 76 to the storing unit 78 and 
stored therein. 

The image-related information may be transferred to 
the storing unit 78 for each frame or for each case such as 
one film or the like. However, since the storage capacity 
of the storing unit 78 is limited, when the stored amount 
of the image-related information is increased, the capacity 
will be saturated soon. 

In the photoprinter 10 of the illustrated case, when 
the image-related information is transferred, the notifying 
unit 80 detects the remaining storage capacity of the 
storing unit 78. Thus, when the storage capacity of the 
storing unit 78 is not sufficient to store new image- 
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related information, the notifying unit 80 notifies it. 

Specifically, the parameter coordinating subsection 
76 sends to the notifying unit 80 the size data of the 
image-related information to be transferred to the storing 
unit 78 before it is transferred thereto. The notifying 
unit 80 detects the remaining storage capacity of the 
storing unit 78 based on the received data. When the next 
image-related information to be transferred to the storing 
unit 78 has a size to exceed the storage capacity of the 
storing unit 78, the notifying unit 80 issues an alarm or 
represents on the display unit 20 to notify that the amount 
of the image-related information exceeds the storage 
capacity of the storing unit 78. 

Subsequently, in the photoprinter 10 making use of 
the image processing apparatus of the present invention, it 
is preferred that the storing unit 78, for example, 
automatically deletes a predetermined amount of the image- 
related information stored in the storing unit 78 from the 
older one thereof. Note that the predetermined amount is 
not particularly limited and a predetermined number of 
cases, a predetermined number of frames, a predetermined 
period of time (a number of dates on which simultaneous 
printing was carried out) are exemplified. 

Further in the present invention, the storing unit 78 
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may not simply delete a predetermined amount of the stored 
image-related information from the older one, but move to 
other storing devices. 

Further, in the image processing apparatus of the 
present invention, when the notifying unit 80 notifies that 
the storage capacity of the storing unit 78 will be full, 
the image-related information may not be automatically 
deleted or moved, but selectively deleted or moved by the 
operator . 

For example, a list of the image-related information 
stored in the storing unit 78 is displayed, for example, 
entirely, in the order of older one, or by being classified 
to respective customers in response to the notification 
from the notifying unit 80, and the operator selects and 
instructs image-related information to be deleted or moved 
in terms of a number of cases (number of frames) , a period 
of time, customers and the like. 

It is preferable that the automatic deletion or 
movement, and the selective deletion or movement of the 
image-related information can be selected. 

Therefore, according to the image processing 
apparatus of the present invention, it can be prevented 
that the amount of the image-related information carelessly 
exceeds the storage capacity of the storing unit 78 and 
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important image-related information is lost, whereby a 
reprint which is in agreement with a simultaneous print can 
be stably output. 

Further, it is preferable that the capacity of the 
storing unit 78 (image-related information recording 
region) can be appropriately set. 

In another embodiment of the image processing 
apparatus of the present invention, the image-related 
information is stored in the storing unit 78 which is 
divided into two regions, that is, a processing region and 
a storing region. 

The processing region is a region where a 
predetermined unit of image-related information previously 
set is stored, and the image-related information from the 
parameter coordinating subsection 76 is first transferred 
to the processing region. Note that the image-related 
information may be transferred from the parameter 
coordinating subsection 76 for each frame or for each 
plurality of frames. 

When the predetermined unit of image-related 
information is stored in the processing region, it is 
transferred to the storing region. 

The predetermined unit of image-related information 
is a quantitative or temporal unit of image-related 
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information which is previously determined. For example, 
the unites concerning the time or data volume including a 
predetermined number of frames, a predetermined number of 
cases such as one case, a plurality of cases and the like, 
a number of frames (cases) processed in a predetermined 
time, a number of frames (cases) processed in the forenoon, 
a number of frames (cases) processed in the afternoon, a 
number of frames (cases) processed in a day are 
exemplified. 

In addition, it is preferable that the predetermined 
units can be optionally switched, and further it is 
preferable that values can be selected and set for the 
predetermined units expressed numerically as the number of 
frames, the number of cases, the period of time and the 
like. 

In the embodiment under consideration, the image- 
related information sent from the parameter coordinating 
subsection 76 is first stored in the processing region 
until it is arranged as a predetermined unit of image- 
related information as described above. Note that, in this 
embodiment, the amount processed in a day is set as the 
predetermined unit. 

When prints to be created in a day have been 
finished, that is, when a job has been finished, the 
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operator notifies it. The image-related information stored 
in the processing region is transferred to the storing 
region in the storing unit 78 in response to the 
notification. At the time, the notifying unit 80 detects 
the size of the image-related information stored in the 
processing region and the remaining storage capacity of the 
storing region. Then, when the next image-related 
information to be transferred from the processing region 
has a size to exceed the storage capacity of the storing 
region, the notifying unit 80 issues an alarm or represents 
on the display unit 20 to notify that the amount of the 
image-related information exceeds the storage capacity of 
the storing unit 78. 

When the notifying unit 80 notifies that the storage 
capacity of the storing unit 78 will be full, the storing 
unit 78, for example, automatically deletes a predetermined 
amount of the stored image-related information from the 
older one or moves it to other storing devices. Otherwise, 
the operator selectively deletes or moves the stored image- 
related information in place of automatically deleting or 
moving it. 

Both of the methods may be selectable. 

In addition to the advantage of the previous 
embodiment, this embodiment has another advantage that when 
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it is estimated that the storage capacity of the storing 
region will be full, the notifying unit 80 notifies at a 
predetermined timing. Therefore, the operator is not 
encountered with the sudden interruption of a job, whereby 
workability can be more enhanced. 

Further, as to the frames processed on that day, the 
image-related information thereof can be obtained again 
because the film F remains at hand of the operator. 
However, as to the frames processed the previous day or the 
like, the image-related information thereof is important 
because the film is not at hand of the operator. When the 
frequency with which the storing unit 78 is accessed is 
increased, possibility of data breakage is increased. 
According to this embodiment, however, since the frequency 
of access is increased in the processing region where the 
image-related information having been processed recently 
including the date of processing is stored, even if the 
data in the processing region is broken, the image-related 
information of the frames which were processed in the past 
including the previous day and stored in the storage region 
is not broken. Therefore, the job can be more stably and 
safely carried out. 

Note that in the embodiment under consideration, the 
processing region and the storing region need not always 
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exist in the same storing unit 78. For example, the 
processing region may be disposed in the parameter 
coordinating subsection 76 and the image-related 
information of the respective frames may be stored therein 
and each predetermined unit of image-related information 
may be transferred to the storing region and stored 
therein . 

Further, it is preferable that the capacities and the 
like can be appropriately set for the processing region and 
the storing region, and the total region thereof. 

In the image processing apparatus of the present 
invention, the output image data may be output not only to 
the printer 16 but also to various kinds of recording media 
such as a floppy disc, a MO disc (magnetic recording disc) , 
a CD-R, and the like, to create an image file. 

Further, the image processing apparatus of the 
present invention can be preferably used in the ordinary 
direct exposure type photoprinter , in addition to the 
digital photoprinter shown in FIG. 1. 

As is well known, the direct exposure type 
photoprinter also photoelectrically reads an image recorded 
on a film at low resolution with an image sensor or the 
like to obtain image data, which is used to calculate image 
processing conditions, that is, an amount of insertion of a 
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color filter and an aperture value upon printing on a 
photographic paper and the projected light from the film is 
adjusted in accordance with the thus calculated image 
processing conditions (which corresponds to image 
processing with digital exposure) . 

When the present invention is used in the direct 
exposure type photoprinter , if, for example, the amount of 
insertion of the color filter and the like are stored as 
the processing information of image-related information, a 
simultaneous print can be also advantageously made in 
agreement with a reprint. 

While the image processing apparatus of the present 
invention has been described above in detail, the present 
invention is by no means limited to the above embodiments 
and it goes without saying that various improvements and 
modifications can be made within the range which does not 
depart from the gist of the invention. 

For example, while the illustrated apparatus displays 
the result of search when a reprint is created as well as 
notifies the insufficient storage capacity of the storing 
unit, the present invention is by no means limited thereto 
and any one of them may be carried out. 

As described above in detail, according to the 
present invention, a reprint, on which an image whose color 
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and density are preferably in agreement with those of the 
image reproduced on a simultaneous print is reproduced, can 
be stably output with a simple manipulation. 

Further, according to the present invention, the 
capacity of the storing unit for storing the image-related 
information which is necessary to the agreement of the 
image of the simultaneous print with that of the reprint 
can be stably and safely managed with excellent 
workability. 
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WHAT IS CLAIMED IS: 

1. An image processing apparatus, comprising: 
an image processing unit for performing image 

processing on an input image to produce an output image; 

a storing unit for respectively storing image-related 
information relating to at least one image processed by 
said image processing unit; 

a search unit for searching said storing unit in 
response to an instruction for reprocessing said input 
image and reading said image-related information previously 
stored in said storing unit; and 

a display unit for representing a result of a search 
performed by said search unit, 

wherein said image processing unit performs 
reprocessing of said input image in accordance with the 
image-related information that said search unit read in 
response to the instruction for reprocessing said input 
image . 

2. The image processing apparatus according to claim 
1, wherein the reprocessing of said input image includes 
reprinting of the input image from a photographic film or 
the input image taken with a digital camera which has been 
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previously printed. 

3. The image processing apparatus according to claim 
1, wherein said image-related information includes search 
information for specifying said input image and contents of 
said image processing performed by said image processing 
unit . 

4. The image processing apparatus according to claim 
1, wherein said image-related information includes an image 
representing said input image as the search information for 
specifying said input image, the result of the search 
represented on said display unit is the image representing 
said input image, and said display unit represents the 
result of the search together with the output image 
obtained by reprocessing said input image. 

5. The image processing apparatus according to claim 
1, further including: 

an instruction unit for instructing that the result 
of the search performed by said search unit is proper or 
improper, 

wherein, when said instruction unit instructs that 
the result of the search is proper, said image processing 
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unit performs said image processing using the image-related 
information read by said search unit, whereas, when said 
instruction unit instructs that the result of the search is 
improper, said image processing unit performs said image 
processing using the input image obtained in said 
reprocessing . 

6. The image processing apparatus according to claim 
1, wherein said display unit represents a plurality of 
candidate images as the result of the search performed by 
said search unit and wherein said instruction unit can 
select one of said plurality of candidate images. 

7. An image processing apparatus, comprising: 
an image processing unit for performing image 

processing on an input image to produce an output image; 

a storing unit for respectively storing image-related 
information relating to at least one image processed by 
said image processing unit; 

a notification unit for notifying that said storing 
unit does not have a sufficient capacity to store said 
image-related information, when said image-related 
information has such an amount as to exceed the capacity of 
said storing unit; 
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a modification unit for performing, in response to a 
notification made by said notification unit to inform that 
said storing unit does not have a sufficient capacity to 
store said image-related information, at least one of 
deleting the image-related information stored in said 
storing unit from older one, moving the image-related 
information to another storing device from older one, and 
selecting the image-related information to be deleted. 

8. The image processing apparatus according to claim 
7, wherein said storing unit has a processing region for 
storing said image-related information relating to a 
predetermined unit of images having been previously set and 
a storing region for storing the image-related information 
of an image which is processed prior to an image whose 
image-related information is stored in said processing 
region and the image-related information stored in said 
processing region is transferred to said storing region 
after said image processing of the predetermined unit of 
the images is finished; 

said notification unit notifies that said storing 
region of said storing unit does not have a sufficient 
capacity to store said image-related information, when said 
image-related information has such an amount as to exceed 
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the capacity of said storing region; and 

said modification unit performs, in response to a 
notification made by said notification unit to inform that 
said storing region of said storing unit does not have a 
sufficient capacity to store said image-related 
information, at least one of deleting the image-related 
information stored in said storing region from older one, 
moving the image-related information to another storing 
device, and selecting the image-related information to be 
deleted. 

9. The image processing apparatus according to claim 
7, wherein said predetermined unit is a unit in terms of 
time or data volume. 
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ABSTRACT OF THE DISCLOSURE 



There is provided an image processing apparatus 
including an image processing unit for performing image 
processing on an input image to produce an output image; a 
storing unit for storing image-related information relating 
to at least one image processed by the image processing 
unit; a search unit for searching the storing unit in 
response to an instruction for reprocessing the input image 
and reading the image-related information previously stored 
in the storing unit; and a display unit for representing a 
result of a search performed by the search unit. The image 
processing unit performs reprocessing of the input image in 
accordance with the image-related information that the 
search unit read in response to the instruction for 
reprocessing the input image. A reprint, on which an image 
whose color and density are preferably in agreement with 
those of the image reproduced on a simultaneous print is 
reproduced, can be stably output with a simple 
manipulation . 



FIG. 1 
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Declaration and Power of Attorney for Patent Application 

Japanese Language Declaration 



S6l Lt, 'il T As a below named inventor. I hereby declare that: 



fin&Bi. fr.fc ^^Ttuxi^mnn. TiHKSi.SKiSV'-CIc' My residence, post office address and citizenship are as 

*Lt>ii l )'?S)0 . stated below next to my name. 

-S ftsoS^HcH L . il.1t7)gai:E«Lft:ftJ?*r*J!)5Sa ! believe I am the original, first and sole inventor (if only 

- :/3*:-fe<75. &mi~ L -C°I— -si&efl&Vh -5 (— K-s>&tl,<nZt. one name is listed below) or an original, first and joint 

S5TWIwie«$n."CV'-o»#-) /■)». t, L£ti1=-feo. fk m \z inventor {if plural names are listed below) of the subject 

Lt ^m'T>^m^Vh<3 (3. On r l*U:Jc*£H-cv> matterwhich is claimed and for which a patent is sought on 

flSo) the invention entitled 



IMAGE PROCESSING APPARATUS 



*</5¥l&#lr the specification of which 

(«Si-«l5^KW*f+f) (check one) 

O ;ci;Sf+t5, S is attached hereto. 

□ Dwasfiledon 



urstb L. 



Application Serial No. _ 



BiiMjELft. and was amended on 

(KS-faa-g-) (if applicable) 



fili. ftnR:ni«»3?iIELfc.'>l*m«ffi*-S«>)tf|EaRtt* | hereby state that I have reviewed and understand the 
«f*>S«rt*ML.. a* LttZ k «r«i£r 5. contents of the above-identified specification, including the 

claims, as amended by any amendment referred to above. 

fill, if tt#IiJffi»3S37j5;Si *3R563iCa) *lc£«v\ *JB I acknowledge the duty to disclose information which is 

^■»j£lc3fi*tof*K£Mv-r^e«KSrff-fo;;i£Bft material to the examination of this application in 

accordance with Title 37. Code of Federal Regulations. 
§1.56(a). 
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Prior foreign applications 



I hereby claim foreign priority benefits under Title 35. 
United States Code §119. §172 or §365 of any foreign 
application(s) for patent or inventor's certificate listed beiow 
and have also identified below any foreign application for 
patent or inventor's certificate having a filing date before 
that of the application on which priority is claimed: 
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I hereby claim the benefit of Title 35. United States Code. 
§120 of any United States application(s) listed below and. 
insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of 
Title 35. United States Code. §112. I acknowledge the duty 
to disclose any material information as defined in Title 37. 
Code of Federal Regulations. §1. 56(a) which occurred 
between the filing date of the prior application and the 
national or PCT international filing date of this application: 



(91 m (Status) 
gmtf*. tmXM (patended. pending abandoned) 



(Application Serial No.) 
(taw* 50 



(Filing Date) 
(ttJWB) 



(91 !X) (Status) 
WrK^. i'xMXVi (patended. pending abandoned) 



fill. C-i-Se^&SRfCS-^'TfToTiHi^-t-^TK 
K St. &a*rfM V*>i> t IS C. SI-ac.«lc«»wai£W4:tfo 

» IT « iff »j ? - tfrhbZ t SrBStLT. y±«« 



I hereby declare that all statements made herein of my own 
knowledge are true: and further that all statements were 
made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States 
Code and that such willful, false statements may jeopardize 
the validity of the application or any patent issuing thereon. 
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;izS: flit. "ESSf i t'. y"r ■/> f"Ci= A r ; ; !- POWER OF ATTORNEY: As a named inventor. I hereby 
iSftL. ?m<n^Q* % L i: 3.'J'<~ ~iT->~'£-t Z - appoint the following attorney's) and/or agent(s) to 

B]j0i7^*-f?iTSirS^I-J!"l-'CfT? Z b Sef£"f prosecute this application and transact all business in the 

f.S-CSAS:--&&rj J Ma*T-%^12^- t) Patent and Trademark Office connected therewith, [list 

name and registration number) 
I hereby appoint John H. Mion. Reg. No. 18.879; Donald E. Zinn, Reg. No. 19.046: Thomas J. Macpeak. Reg. No. 19.292; 
Robert J. Seas. Jr.. Reg. No. 21.092; Darryl Mexic, Reg. No. 23.063; Robert V. Sloan, Reg. No. 22,775; Peter O. Olexy.Reg] 
No. 24.513: J. Frank Osha. Reg. No. 24.625; Waddell A. Biggart. Reg. No. 24.861; Robert G. McMorrow, Reg. No. 19.093: 
Louis Gubinsky. Reg. No. 24.835: Neil 8. Siegel. Reg. No. 25,200; David J. Cushing, Reg. No. 28,703; John R. Inge. Reg. No. 
26.916: Joseph J. Ruch. Jr.. Reg. No. 26.577; Sheldon I. Landsman, Reg. No. 25,430; Richard C. Turner, Reg. No. 29.710- 
Howard L. Bernstein, Reg. No. 25.665; Alan J. Kasper, Reg. No. 25.426; Kenneth J. Surchfiel, Reg. No. 31.333; Gordon Kit.' 
Reg. No. 30.764; Susan J. Mack. Reg. No. 30,951; Frank L. Bernstein. Reg. No. 31,484; Mark Boland, Reg. No. 32,197- William 
H. Mandir. Reg. No. 32.156; Scon M. Daniels, Reg. No. 32,562; Brian W. Hannon, Reg. No. 32,778; Abraham J.Rosner. Reg 
No. 33,276; Bruce E. Kramer, Reg. No. 33.725; Paul F. Neils, Reg. No. 33,102; and Brett S. Sylvester, Reg. No. 32.765, my 
attorneys to prosecute this application and to transact all business in the Patent and Trademark Office connected therewith, and 
request that all correspondence about the application be addressed to SUGHRUE, MION, ZINN. MACPEAK & SEAS, PLLC. 21 00 
Pennsylvania Avenue, N.W.. Washington. O.C. 20037-3202. 
SJStOsSW ft ■' Send Correspondence to: 

SUGHRUE, MION, ZINN, MACPEAK & SEAS 
2100 Pennsylvania Avenue, N.W., Washington, D.C. 20037 

Eiij^Sifftti'c : (.SMCfSgS?) Direct Telephone Calls to: (name and telephone number) 

(202)293-7060 
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